§ 316(b) Case Studies, Part 6: Seabrook and Pilgrim Appendix Gl: Life History Parameter Values

Appendix 61: Life History Parameter
Values Used to Evaluate I&E

Thetables in this appendix present the life history parameter values used by EPA to calculate age 1 equivalents, fishery
yields, and production foregone from | & E data for the Seabrook and Pilgrim facilities. Life history data and fishing mortality
rates were compiled from a variety of sources, with afocus on obtaining data on local stocks whenever possible.

Table 61-1: Alewife Species Parameters
Stage Name Natural Mortality Fishing Mortality Fraction yUInerabIe Weight
(per stage) f (per stage)? f to Fishery? f (Ib)
Eggs 0.9° 0 0 :0.002
75° : '

® Froese and Pauly, 2001.
¢ Assumed based on size (Able and Fahay, 1998).
4 Scott and Scott, 1988.
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Table 61-2: American Plaice Species Parameters

Natural Mortality Fishing Mortality Fraction Vulnerable Weight
(per stage) : (per stage)® : to Fishery® : (Ib)®
' ' i 0.0000000111f

Stage Name

equation: (natural mortality) = -LN(survival) - (fishing mortality).

b Calculated from extrapolated survival using the equation: (natural mortality) = -LN(survival) - (fishing
mortality).

¢ NOAA, 1993.

4 O'Brien, 2000. Fraction vulnerable assumed based on size.

¢ Weight calculated from length using the formula: (4.970x107)* Length(mm)33* = weight(g) (Froese and Pauly,
2001).

f Length from Scott and Scott (1988).

9 Length assumed based on Scott and Scott (1988) and Shultz, 2001.

" Length from Shultz (2001).

App. G1-2



§ 316(b) Case Studies, Part 6: Seabrook and Pilgrim Appendix Gl: Life History Parameter Values

Table 61-3: American Sand Lance Species Parameters

Natural Mortality Fishing Mortality Fraction Vulnerable Weight
(per stage) (per stage)* to Fishery® (Ib)®
i i i 0.000000000353'

equation: (natural mortality) = -LN(survival) - (fishing mortality).

b Calculated from extrapolated survival using the equation: (natural mortality) = -LN(survival) - (fishing mortality).
¢ Froese and Pauly, 2001. Northern sand lance.

4 Not arecreational or commercial species, thus no fishing mortality.

¢ Weight calculated from length using the formula: (3.2x107)* Length(mm)#°! = weight(g) (Froese and Pauly,
2001).

' Length from Scott and Scott (1988).

9 Length assumed based on Scott and Scott (1988).

Table G1-4: Atlantic Cod Species Parameters
Natural Mortality Fishing Mortality Fraction Vulnerable Weight
(per stage) i (per stage)’ to Fishery* (Ib)°
' ' ¢ 0.0000000974'

=-LN(survival) - (fishing mortality).
b Calculated from extrapolated survival using the equation: (natural mortality) = -LN(survival) - (fishing mortality).
¢ Entergy Nuclear Generation Company, 2000.
4 NOAA, 2001c.
¢ Weight calculated from length using the formula: (8.85x10°)*Length(mm)°% = weight(g) (Froese and Pauly,
2001).
' Length from Froese and Pauly (2001).
9 Length from Scott and Scott (1988).
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Table 61-5: Atlantic Herring Species Parameters
Natural Mortality Fishing Mortality Fraction Vulnerable Weight
(per stage) {  (per stage)’ é to Fishery* é (Ib)
Eggs 3.36° 0 0 £ 0.0000000170°

.................................... A

0.000222'

0.0243°

0.158"

Stage Name

.................................... 4

mortality) = -LN(survival) - (fishing mortality).

® NOAA, 2001c.

¢ Commercial species vulnerable to fishing mortality at age 1.

4 Weight calculated from length using the formula: (1.22x10°%)* Length(mm)332 = weight(g) (Froese and Pauly,
2001).

¢ Length from Froese and Pauly (2001).

f Length from Reid et al. (1999).

9 Length from Atlantic States Marine Fisheries Commission (2001a).

" Length from Scott and Scott (1988).

" Length assumed based on Scott and Scott (1988).
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Table G1-6: Atlantic Mackerel Species Parameters
Natural Mortality Fishing Mortality Fraction Vulnerable Weight

Stage Name

(per stage) : (per stage)® : to Fishery® : (Ib)®
Eggs 2.39° : 0 ! 0.0000000362'
Lavee [ 106° | Y T o - 0.0000008°
Agel+ R 052 | o i o
Age2+ R 037 P 05
Age3+ N T s T o 1 T oese
Aged+ . o3r T s T o 1 Y
Age5+ . o3r T s T o 1 Y
Age6+ . o3® | oz’ i 1
Age7+ . o3® | oz’ i 1
Ages+ . o3® | oz’ i 1
Ageo+ . o3® | oz’ i 1
Agel0+ . o3® | oz’ i 1
Agell+ . o03r T s o 1 T
Agelz+ GO Y S 1
Agel3+ , P 1 ,
Ageldr R XY R T s T o 1 T

@ Calculated from survival (Entergy Nuclear Generation Company, 2000) using the equation: (natural mortality) =
-LN(survival) - (fishing mortality).

 Overholtz et al., 1991.

¢ NOAA, 2001c.

4 Recreational and commercial species. Vulnerable to fishing mortality at age 2.

¢ Weight calculated from length using the formula: (3.039x10°)* Length(mm)>*® = weight(g) (Froese and Pauly,
2001). Atlantic cod.

" Length assumed based on Atlantic cod (Froese and Pauly, 2001).

9 Length from Froese and Pauly (2001).

" Length from Scott and Scott (1988).

" Length assumed based on Scott and Scott (1988).
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Table 61-7: Atlantic Menhaden Parameters

Stage Name Natural Mortality Fishing Morte;]ity Fraction yulnegable Weig}:t
(per stage) i (per stage) i to Fishery i (Ib)

Eggs 208 0 0 ! 0.0000000602'
Lavae . 85t T [ {7 0.00000068
Agel+
Age2+
Aged+
Aged+

Age 8+

@ Caculated from surviva (Entergy Nuclear Generation Company, 2000) using the equation: (natural mortality) =
-LN(survival) - (fishing mortality).

® NOAA, 2001c.

¢ Ruppert et al., 1985.

4 Durbinetal., 1983.

¢ Weight calculated from length using the formula: (6.02x10°)*Length(mm)>%® = weight(g) (Froese and Pauly,
2001).

' Length from Able and Fahay (1998).

9 Length assumed based on Durbin et al. (1983) and Scott and Scott (1988).

" Length from Scott and Scott (1988).

Table 61-8: Atlantic Silverside Species Parameters
Natural Mortality Fishing Mortality Fraction Vulnerable Weight
(per stage) (per stage)® to Fishery® (Ib)f
' ’ i 0.0000000246°

0.0186"

@ Caculated from survival (Stone & Webster Engineering Corporation, 1977) using the equation: (natural
mortality) = -LN(survival) - (fishing mortality).

b Calculated from extrapolated survival using the equation: (natural mortality) = -LN(survival) - (fishing mortality).
¢ Froese and Pauly, 2001.

4 NOAA, 2001c. Atlantic herring.

¢ Commercial species. Vulnerableto fishing mortality at age 1.

f Weight calculated from length using the formula: (5.691x10°)* Length(mm)3°2 = weight(g) (Froese and Pauly,
2001).

9 Length from Able and Fahay (1998).

" Length from Scott and Scott (1988).
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Table 61-9: Bay Anchovy Species Parameters
ENaturaI Mortalityé Fishing Mortality Fraction Vulnerable : Weight

SEGRNELS (per stage)® ! (per stage)® to Fishery? (Ib)

Eggs 1.04 0 0 i 0.000022°
Yolksaclavae [ 157 R o [ o {7 0.0008510
Post-yolksac lavae 1 & 211 R o [ o 000108
Post-yolksac lavae 2 & 400 R o [ o 0001618
Jwenilel Y1 S o [ o o001
Jwenile2 Yo A o [ o 000267
Jwenile3 [T R o [ o 00082
Jweniled : ’

Agel+r ; ;

Age2+

Age3+ 0 0 0.00505"

a PSEG, 1999c.
b Assumed based on PSEG, 1999c.

Table G1-10: Blue Mussel Species Parameters
Natural Mortality Fishing Mortality Fraction Vulnerableé Weight

SEGRNEILS (per stage) i (per stage) : to Fishery® (Ib)f

Eggs 2.3 o 0 { 000022

Lavee o 461° T o o o o022
Agel+ o 0602 Y- S T o5 T ooee2
Age2+ o 0602 Y- S A 00728
Age3+ o 00555 ' T R 00794
Aged+ o 00555 Y T T oosss
Age5+ o 00555 Y T T oosss
Age6+ o 00555 Y T R 0084
Age7+ o 00555 - T T oosa2 T
Age8+ o 00555 ' T R 00843
Age9+ o 00555 ' T R 00843
Agel0+ T R A A T oosaz” T
Agell+ T R A A T oosaz” T
Agel2+ T A A T oosaz”

@ Calculated from assumed survival using the equation: (natural mortality) = -LN(survival) - (fishing mortality).

b Calculated from survival (Stone & Webster Engineering Corporation, 1977) using the equation: (natural mortality)
=-LN(survival) - (fishing mortality).

¢ Caculated from surviva (Author Unknown, 2001) using the equation: (natural mortality) = -LN(survival) - (fishing
mortality). Assumed half of mortality was natural and half was fishing.

4 Shaw et al., 1988.

¢ Commercial species. Vulnerable to fishing mortality at age 1.

" Newell, 1989.
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Table 61-11: Blueback Herring Species Parameters

Stage Name i Natural Mortality : Fishing Mortality : Fraction Vulnerable : Weight

Eggs 0.558 0 0 ' 0.000022°

e

Yolksac larvae

(per stage)* i (per stage)? to Fishery? (Ib)

0.00321°

o
o

o
o

a PSEG, 1999c.
b Assumed based on PSEG, 1999c.

Table 61-12: Bluefish Species Parameters

i Natural Mortality | FishingMortality | Fraction Vulnerable i  Weight

Stage Name (perstage) |  (perstage) i toFishery" i  (Ib)

Eggs 2.3 0 0  0.0000000386°

: 1 T

@ Caculated from survival (Stone & Webster Engineering Corporation, 1977) (Atlantic silverside) using the
equation: (natural mortality) = -LN(survival) - (fishing mortality).

b Calculated from extrapolated survival using the equation: (natural mortality) = -LN(survival) - (fishing
mortality).

¢ NOAA, 1993.

4 NOAA, 2001c.

¢ Commercial and recreational species. Assumed to be vulnerable to fishing mortality at age 1.

! Weight calculated from length using the formula: (1.749x10°%)* Length(mm)?”” = weight(g) (Froese and
Pauly, 2001).

9 Length from Wang and Kernehan (1979).

" Length from Clayton et al. (1978).

I Length assumed based on Clayton et al. (1978).
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Table 61-13: Butterfish Species Parameters
Natural Mortality Fishing Mortality Fraction Vulnerable Weight

SELINENTS (per stage) (per stage)® to Fishery® (Ib)f
Eggs 23 0 0  0,00000000248°
Lavae [ 813 R o [ o 70.000001515
Agel+ [ 04 T ore T [ 05 o0z
Age2+ [ 04 T ore T [ 1 o008
Aged+ i 04 T 0re T i 1 T 00
@ Caculated from assumed survival using the equation: (natural mortality) = -LN(survival) - (fishing
hn]g;laéﬁ?lzzted from extrapolated survival using the equation: (natural mortality) = -LN(survival) - (fishing
mortality).

¢ NOAA, 1993.

4 NOAA, 2001c.

¢ Commercial and recreational species. Assumed to be vulnerable to fishing mortality at age 1.

f Weight calculated from length using the formula: (3.6x10)*Length(mm)32® = weight(g) (Froese and Pauly,
2001).

9 Length from Able and Fahay (1998).

" Length from Scott and Scott (1988).

Table G1-14: Cunner Species Parameters
Natural Mortality Fishing Mortality Fraction Vulnerable Weight
(per stage) (per stage)® to Fishery® (Ib)*
Eggs 3.49° 0 0 { 0.00000000877¢

.................................... T

0.00000236°

Stage Name

: 0.00311"
""""""""""""""""" T s T e
""""""""""""""""" T s orag
E 0342 A Y R T omas T
Ages+ [ 0645° A Y R 1 T
Age6+ [ 126" A Y R 1 RV

mortality) = -LN(survival) - (fishing mortality).

® Entergy Nuclear Generation Company, 2000.

¢ Commercial and recreational species, of minimal catch (Entergy Nuclear Generation Company, 2000).
Fishing mortality and fraction vulnerabl e assumed.

4 Weight calculated from length using the formula: (6.0x10°%)* Length(mm)322 = weight(g) (Serchuk and Cole,
1974).

¢ Length from Able and Fahay (1998).

' Length from Serchuk and Cole (1974).

9 Length from Scott and Scott (1988).
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Table 61-15: Fourbeard Rockling Species Parameters
Natural Mortality Fishing Mortality Fraction Vulnerable Weight
(per stage) i (per stage) to Fishery® (Ib)®
Eggs 2.3 0 0 i 0.00000000605"

Stage Name

b Calculated from extrapolated survival using the equation: (natural mortality) = -LN(survival) - (fishing mortality).
¢ Froese and Pauly, 2001.

4 Not acommercial or recreational species, thus no fishing mortality.

¢ Weight calculated from length using the formula: (12.74x10%)* Length(mm)31% = weight(g) (Froese and Pauly,
2001).

' Length assumed based on Froese and Pauly (2001).

9 Length from Froese and Pauly (2001).

Table 61-16: Grubby Species Parameters
Natural Mortality Fishing Mortality Fraction Vulnerable Weight
(per stage) i (per stage)’ to Fishery* (Ib)°
Eggs 2.3 0 0 i 0.000000211'

.................................... S

0.000359'

..................................... s e

0.00404'

Stage Name

o: 0
o: 0o

mortality).

b Calculated from extrapolated survival using the equation: (natural mortality) = -LN(survival) - (fishing
mortality).

¢ Froese and Pauly, 2001. Longhorn sculpin.

4 Not acommercial or recreational species, thus no fishing mortality.

¢ Weight calculated from length using the formulafor longhorn scul pin: (1.034x10°%)* Length(mm)3% =
weight(g) (Clayton et al., 1978).

' Length assumed based on Clayton et al. (1978).

9 Length for longhorn sculpin from Clayton et al. (1978).
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Table 61-17: Hogchocker Species Parameters
ENaturaI Mortalityé Fishing Mortality Fraction Vulnerable Weight

SEGRNELS (per stage) (per stage) to Fishery® (Ib)®

Eggs 2.4 0 0 ! 0.000000237'

Lavee [ 67 [ o R o o002
Agel+ [ 025 [ o R o o007
Age2+ [ 025 [ o R o {00205
Age3+ [ 025 [ o R o T o0eTe
Aged+ [ 025 [ o R o T
Ages+ [ 025 [ o R o FR VY R
Age6+ [ 025 [ o R o T oser

equation: (natural mortality) = -LN(survival) - (fishing mortality).

b Calculated from extrapolated survival using the equation: (natural mortality) = -LN(survival) - (fishing
mortality).

¢ New England Power Company and Marine Research Inc., 1995.

4 Not acommercial or recreational species, thus no fishing mortality.

¢ Weight calculated from length using the formula: (1.947x10)* Length(mm)?®%® = weight(g) (Froese and
Pauly, 2001).

' Length from Able and Fahay (1998).

9 Length assumed based on Able and Fahay (1998) and Froese and Pauly (2001).

" Length from Froese and Pauly (2001).

Table G1-18: Little Skate Species Parameters

ENaturaI Mortalityé Fishing Mortality EFractionVuInerabIe Weight
(per stage) i (per stage)’ to Fishery® (Ib)'

Stage Name

Eggs 2.94° 0 0 i 0.000774

mortality).

b Calculated from extrapolated survival using the equation: (natural mortality) = -LN(survival) - (fishing
mortality).

¢ NOAA, 1993.

4 NOAA, 2001c.

¢ Commercial species assumed to be vulnerable to fishing mortality at age 1.

! Weight calculated from length (Scott and Scott, 1988) using the formula: (8.32x10)* Length(mm)2%72 =
weight(g) (Froese and Pauly, 2001).
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Table 61-19: Lumpfish Species Parameters
ENaturaI Mortalityé Fishing Mortality Fraction Vulnerable : Weight

SEGRNELS (per stage) (per stage) to Fishery® (Ib)e

Eggs 23 0 0 ! 0.0000004"

Lavee A 93 [ o R o 0000003
Agel+ i 01 [ o R o oo
Age2+ i 01 [ o R o T ooses
Age3+ i 01 [ o R o T o
Aged+ i 01 [ o R o T oess
Ages+ i 01 [ o R o e

equation: (natural mortality) = -LN(survival) - (fishing mortality).

b Calculated from extrapolated survival using the equation: (natural mortality) = -LN(survival) - (fishing
mortality).

¢ Froese and Pauly, 2001.

4 Not acommercial or recreational species, thus no fishing mortality.

¢ Weight calculated from length using the formula: (6.755x10%)* Length(mm)?°* = weight(g) (Froese and
Pauly, 2001).

f Length for rock gunnel from Able and Fahay (1998).

9 Length assumed based on Able and Fahay (1998).

Table 61-20: Northern Pipefish Species Parameters
Natural Mortality Fishing Mortality : Fraction Vulnerable : Weight

SEYENEE (per stage) | (per stage) to Fishery® (Ib)e
Eggs 2.3 5 {  0.0000000157"
Lavee o 3310 | A oooes
Agel+ i 075 | | A T o00s7e
Age2+ i 075 |
Age3+ P 075
Aged+ o 075 | T
Ages+ o 075 | T

the equation: (natural mortality) = -LN(survival) - (fishing mortality).

b Calculated from extrapolated survival using the equation: (natural mortality) = -LN(survival) - (fishing mortality).
¢ Froese and Pauly, 2001. Broad-nosed pipefish.

4 Not acommercial or recreational species, thus no fishing mortality.

¢ Weight calculated from length using the formulafor sargassum pipefish: (9.407x10)* Length(mm)?® = weight(g)
(Froese and Pauly, 2001).

' Length from Scott and Scott (1988).

9 Length assumed based on Scott and Scott (1988).
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Table 61-21: Pollock Species Parameters
ENatural Mortalityé Fishing Mortality Fraction Vulnerable Weight

Stage Name

(per stage)® (per stage)® to Fishery® (Ib)d
Eggs 0.922 0 0 { 0.0000000203°

Larvae 4.07 0 0 i 0.00000104'

>
(o}
D
[
(&)]
+
o
N
o
N
[

2 Sailaetd., 1997.

® NOAA, 2001c.

¢ Commercial and recreational species. Assumed to be vulnerable to fishing mortality at age 2.

4 Weight calculated from length using the formula: (6.894x10°)* Length(mm)3®® = weight(g) (Froese and
Pauly, 2001).

¢ Length from Able and Fahay (1998).

 Length from Sailaet al. (1997).
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Table 61-22: Radiated Shanny Species Parameters
Natural Mortality Fishing Mortality Fraction Vulnerable Weight
(per stage) (per stage)® to Fishery® (Ib)®
Eggs 23 0 0 ! 0.0000000091'
’ ' 0.00000948'

..................................... o

0.000622'

Stage Name

o
o

0 0

Age 8+ 0.44° i 0 0 : 0.0336¢

@ Calculated from assumed survival using the equation: (natural mortality) = -LN(survival) - (fishing mortality).
b Calculated from extrapolated survival using the equation: (natural mortality) = -LN(survival) - (fishing
mortality).

¢ Froese and Pauly, 2001.

4 Not acommercial or recreational species, thus no fishing mortality.

¢ Weight calculated from length using the formulafor rock gunnel: (4.125x10)* Length(mm)3°*8 = weight(g)
(Froese and Pauly, 2001).

" Length assumed based on Froese and Pauly (2001).

9 Length from Froese and Pauly (2001).

Table 61-23: Rainbow Smelt Species Parameters
i Natural Mortality i FishingMortality | Fraction Vulnerable i  Weight

SELSINETS (per stage) (per stage)* to Fishery® (Ib)

Eggs 3.32° 0 0 £ 0.0000000861°
Tavee T P o T o T 000273
Agets T o7 TR o T o T o0ese
Ageor T o726 T o T o T oA T
Age3+ T o726 T o T o T T o089
Aged+r T o726 T o T R Y
Ages+ T o726 T - R Y7
Ageer T o726 T o T o T

mortality) = -LN(survival) - (fishing mortality).

® Froese and Pauly, 2001.

¢ Not acommercia or recreational species, thus no fishing mortality.

4 Weight calculated from length using the formula: (3.903x10%)* Length(mm)2! = weight(g) (Froese and
Pauly, 2001).

¢ Length from Able and Fahay (1998).

" Length assumed based on Able and Fahay (1998) and Froese and Pauly (2001).

9 Length from Froese and Pauly (2001).
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Table 61-24: Red Hake Species Parameters

SEvaiieme i Natural Mortility Fishing Mort?)Jity Fraction _Vulnecrableg Weig?t
(per stage) : (per stage) : to Fishery! : (Ib)

Eggs : : 0 © 0.00000000238°
Lavaeomm T ey T g o

Lavae2smm L eer T o

Lavaesomm LToer T o T o.000000104
Lavaeasmm L oer T o T 000000316
Lavaedomm L Toer T o T o.o00000482
Lavaedsmm LTTggg T g o T bo00000701
Tvenile T gy g o T oooas T
Agelr g e T 05 T o T
Ages g T e T A -
Agedr g e T S Y- /-
Agear T g T e T S B 7
AgeS+ g T e T L g T
Agebr T g T e T S T (R
AgeT+ g T e T S -
B - T S AT -
Age9+ i 04 i o390 i 1

Agelo+ T g T e T 1

2 Salaetd., 1997.

® NOAA, 2001c.

¢ Commercial species. Assumed to be vulnerable to fishing mortality at age 1.

4 Weight calculated from length using the formula for white hake: (2.692x10°)*Length(mm)®”2 = weight(g) (Froese and
Pauly, 2001).

¢ Length from Able and Fahay (1998).

" Length from Sailaet al. (1997).

9 Length from Scott and Scott (1988).

" Length assumed based on Scott and Scott (1988).

Table 61-25: Rock Gunnel Species Parameters

Natural Mortality Fishing Mortality EFraction Vulnerableé Weight
(per stage) i (per stage)’ i  toFishery® (Ib)°

Eggs 2.3 0 0 i 0.0000000737"

Stage Name

Age 5+ 0.44° 0 0 0.049'

@ Calculated from assumed surviva using the equation: (natural mortality) = -LN(survival) - (fishing
mortality).

b Calculated from extrapolated survival using the equation: (natural mortality) = -LN(survival) - (fishing
mortality).

¢ Froese and Pauly, 2001. Radiated shanny.

4 Not acommercial or recreational species, thus no fishery mortality.

¢ Weight calculated from length using the formula: (4.125x107)* Length(mm)3°*8 = weight(g) (Froese and
Pauly, 2001).

f Length from Scott and Scott (1988).

9 Length assumed based on Scott and Scott (1988).
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Table 61-26: Sculpin Species Parameters

Natural Mortality Fishing Mortality EFraction Vulnerableé Weight

Stage Name (per stage) i (per stage) i  toFishery’ (b)*

Eggs 2.3 0 0 i 0.000000211

using the equation: (natural mortality) = -LN(survival) - (fishing mortality).

b Calculated from extrapolated survival using the equation: (natural mortality) = -LN(survival) - (fishing
mortality).

¢ Froese and Pauly, 2001. Longhorn sculpin.

4 Not acommercial or recreational species, thus no fishing mortality.

¢ Weight calculated from length using the formulafor longhorn sculpin: (1.034x107)* Length(mm)3%% =
weight(g) (Clayton et ., 1978).

' Length assumed based on Clayton et al. (1978).

9 Length from Clayton et a. (1978). Longhorn sculpin.
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Table 61-27: Scup Species Parameters
i Natural Mortality i FishingMortality iFraction Vulnerablei  Weight
(per stage) (per stage)* to Fishery® (Ib)f
' ' i 0.000000354°

0.00107¢

Stage Name

................................................................................................................................................................................

................................................................................................................................................................................

................................................................................................................................................................................

................................................................................................................................................................................

................................................................................................................................................................................

................................................................................................................................................................................

................................................................................................................................................................................

................................................................................................................................................................................

................................................................................................................................................................................

................................................................................................................................................................................

................................................................................................................................................................................

................................................................................................................................................................................

using the equation: (natural mortality) = -LN(survival) - (fishing mortdlity).

b Calculated from extrapolated survival using the equation: (natural mortality) = -LN(survival) - (fishing
mortality).

¢ Froese and Pauly, 2001.

4 NOAA, 2001c.

¢ Commercial and recreational species. Assumed to be vulnerable to fishing mortality at age 1.
 Weight calculated from length using the formula for sheepshead porgy: (1.649x10*)* Length(mm)?5% =
weight(g) (Froese and Pauly, 2001).

9 Length from Clayton et al. (1978).

" Length assumed based on Clayton et al. (1978).
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Studies, Part G: Seabrook and Pilgrim Appendix Gl: Life History Parameter Values

Table 61-28: Searobin Species Parameters

i Natural Mortality i FishingMortality iFraction Vulnerablei  Weight
(per stage) (per stage)® to Fishery® (Ib)f

Stage Name

0.00000286°

mortality).

b Calculated from extrapolated survival using the equation: (natural mortality) = -LN(survival) - (fishing
mortality).

¢ Froese and Pauly, 2001. Northern searobin.

4 Assumed based on hake (Saila et al., 1997).

¢ Recreational species. Assumed to be vulnerable to fishing mortality at age 1.

! Weight calculated from length using the formula for longhorn sculpin: (1.034x10°%)* Length(mm)3%% =
weight(g) (Clayton et ., 1978).

9 Length assumed based on Froese and Pauly (2001).

" Length from Froese and Pauly (2001).

App. G1-18



§ 316(b) Case Studies, Part 6: Seabrook and Pilgrim Appendix Gl: Life History Parameter Values

Table 61-29: Striped Bass Species Parameters
i Natural Mortality | FishingMortality iFraction Vulnerablei  Weight

Stage Name

(per stage)® i (per stage)® to Fishery? (Ib)
Eggs 1.39 0 0 i 0.000022°
Yolksac larvae 2.22 0 0 0.097°

o

Post-yolksac larvae

Age 15+
@ PSEG, 1999c.

® NOAA, 2001c.

¢ Length assumed based on PSEG (1999c).
4 Length from PSEG (1999c).

Table 61-30: Striped Killifish Species Parameters

Natural Mortality Fishing Mortality EFraction Vulnerableé Weight

Stage Name (perstage) | (perstage® | toFishery® | (Ib)?

Eggs 23 0 0 ! 0.000000864°

Lavee R [ o [ o {o0000182
Agel+ R 7 o [ o R YT
Age2+ R 7 o [ o R 7 A
Age3+ R 7 o [ o T oossy
Aged+ R 7 o [ o T oo
Ages+ R 7 o [ o {000
Agee+r R 7 o [ o R T
Ager+ R 7 o [ o R T

equation: (natural mortality) = -LN(survival) - (fishing mortality).

b Calculated from survival for mummichog (Meredith and Lotrich, 1979) using the equation: (natural mortality)
=-LN(survival) - (fishing mortality).

¢ Not acommercial or recreational species, thus no fishing mortality.

4 Weight calculated from length using the formula: (2.6x10°°)* Length(mm)? = weight(g) (Carlander, 1969).

¢ Length from Able and Fahay (1998).

' Length from Carlander (1969).
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Table 61-31: Tautog Species Parameters
Natural Mortality Fishing Mortality EFraction Vulnerableé Weight

Stage Name

(per stage) (per stage)® to Fishery® (Ib)®

Eggs 253 0 0 ! 0,0000000689

Lavee i 975 [ o [ o " 0.00000185
Agel+ i 006° R V' B [ 05 T ootoa
Age2+ i 006° R V' B [ 1 T
Age3+ i 006° V' B [ 1 R
Aged+ i 006° RV B [ 1 RV R
Ages+ i 006° RV B [ 1 [ 462"
Age6+ i 006° R V' B [ 1 e

equation: (natural mortality) = -LN(survival) - (fishing mortality).

® New England Power Company and Marine Research Inc., 1995.

¢ Atlantic States Marine Fisheries Commission, 2000e.

4 Commercial and recreational species. Assumed to be vulnerable to fishing mortality at age 1.

¢ Weight calculated from length using the formula: (3.318x10%)* Length(mm)?** = weight(g) (Froese and
Pauly, 2001).

f Length from Able and Fahay (1998).

9 Length from Scott and Scott (1988).

" Length assumed based on Scott and Scott (1988).

Table 61-32: Threespine Stickleback Species Parameters

Stage Name Natural Mortality Fishing Mortetnjlity Fraction.VuInedrableé Weig}:t
(per stage) | (per stage) i toFishery? (Ib)

Eggs 23 {  0.0000000227"
P rosse e o o o
Agel+r
Age2+
Age3+ , ,

Aged+ s 0.9° i 0 i 0 0.00203°

(natural mortality) = -LN(survival) - (fishing mortality).

b Calculated from extrapolated survival using the equation: (natural mortality) = -LN(survival) - (fishing mortality).
¢ Froese and Pauly, 2001.

4 Not acommercial or recreational species, thus no fishing mortality.

¢ Weight calculated from length using the formulafor sea stickleback: (2.10x10)* Length(mm)>® = weight(g)
(Froese and Pauly, 2001).

' Length from Wang (19863a).

9 Length from Scott and Scott (1988).
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Table 61-33: White Perch Species Parameters
Natural Mortality Fishing Mortality EFraction Vulnerableé Weight

SEGRNELS (per stage)® (per stage)? to Fishery? (Ib)
Eggs 2.75 0 0 ! 0.000022"
Yolksaclavae R 21 R o [ o T oo00ae
Post-yolksac larvae | 321 R o [ o 00189
Juvenilel R oo47 T o [ o 0028

..................................... S

0.0378°

a2 PSEG, 1999c.
b Assumed based on PSEG, 1999c.

Table 61-34: Windowpane Species Parameters
Natural Mortality Fishing Mortality :Fraction Vulnerable' Weight

Stage Name (perstage) | (perstage® | toFishery® | (Ib)'

Eggs 2.64° 0 0 ! 0.0000000818

Lavee [ 647 [ o [ o {"0.00000847
Agel+ [ 03¢ frmm 16 . 002 000634
Age2+ [ 03¢ frmm 16 . 025 00400
Age3+ [ 03¢ frmm 16 . 061 T o1es
Aged+ [ 03¢ frmm 16 [ 1 R R
Ages+ [ 03¢ frmm 16 [ 1 o
Agee+r [ 03¢ frmm 16 [ 1 T oees
Ager+ [ 03¢ frmm 16 [ 1 Y. S
‘Ages+ [ 03¢ frmm 16 [ 1 R 253

equation: (natural mortality) = -LN(survival) - (fishing mortality).

b Calculated from extrapolated survival using the equation: (natural mortality) = -LN(survival) - (fishing
mortality).

¢ Froese and Pauly, 2001.

4 NOAA, 2001c.

¢ USGen New England, 2001. Winter flounder.

f Weight calculated from length (Clayton et al., 1978) using the formula: (2.10x10)*Length(mm)3%® =
weight(g) (Clayton et ., 1978).
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Table 61-35: Winter Flounder Species Parameters

Stage Name Natural Mortality Fishing Mortality Fraction Vulnerableé Weight
d (perstage) | (perstage® | toFishery® | (Ib)°
Eggs 5.39 0 0 i 0.00000000726'

mortality) = -LN(survival) - (fishing mortality).

b Calculated from survival (Sailaet al., 1997) using the equation: (natural mortality) = -LN(survival) - (fishing
mortality).

¢ Colarusso, 2000.

4 NOAA, 2001c.

¢ Weight calculated from length using the formula: (6.591x107)* Length(mm)31%® = weight(g) (Colarusso,
2000).

f Length from Able and Fahay (1998).

9 Length from Sailaet a. (1997).

" Length assumed based on Saila et a. (1997) and Colarusso (2000).

" Length from Colarusso (2000).
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